Feichtinger and Gröchenig described a unified approach to atomic decomposition through integrable group representations in Banach spaces. Studying the properties of a special voice transform of the Blascke group, outlined by the general theory developed by Feichtinger and Gröchenig, we obtain that every function from the minimal Möbius invariant space will generate an atomic decomposition in the weighted Bergman spaces. In the unified approach of the atomic decomposition a useful tool is the Q -density, the Vseparated property and the bounded uniform partitions of the unity of the locally compact group. Using the hyperbolic metric we can describe the Q -density from right, and the separation from right in the Blaschke group. Using this we can give an example of bounded uniform partitions of the unity from right. In the general theory of atomic decomposition it is used the Q -density from the left, this is the reason why we will make a small modification in the discretizing operator which corresponds to the Q -density from the right in order to obtain atomic decomposition in the weighted Bergman spaces.
If the left invariant Haar measure of G is at the same time right invariant then G is unimodular group. Such measure will be called Haar measure of G. It can be proved that if the left Haar measure is invariant under the inverse transformation G x → x −1 ∈ G, then G is also unimodular.
In the definition of voice transform a unitary representation of the group (G, ·) is used. Let us consider a Hilbert space (H, ·,· ) and let U denote the set of unitary bijections U : H → H . Namely, the elements of U are bounded linear operators which satisfy U f , U g = f , g ( f , g ∈ H ). The set U with the composition operation (U • V ) f := U (V f ) ( f ∈ H ) is a group, the neutral element of which is I , the identity operator on H and the inverse element of U ∈ U is the operator U −1 which is equal to the adjoint operator of U : U −1 = U * . The homomorphism of the group (G, ·) on the group (U , •) satisfying
• G x → U x f ∈ H is continuous for all f ∈ H (1.1)
is called the unitary representation of (G, ·) on H . The voice transform of f ∈ H generated by the representation U and by the parameter ρ ∈ H is the (complex-valued) function on G defined by
(1.2)
For any representation U : G → U and for each f , ρ ∈ H the voice transform V ρ f is a continuous and bounded function on
The set of continuous bounded functions defined on the group G with the norm defined by F := sup{|F (x)|: x ∈ G} form a Banach space. From the unitarity of U x : H → H it follows that, for all x ∈ G,
Taking as starting point not necessarily commutative locally compact groups we can construct in this way important transformations in signal processing and control theory. For example, the affine wavelet transform and the Gábor-transform are all special voice transforms (see [4, 5, 1] 
is always a closed invariant subspace of H , it follows that U is irreducible if and only if the collection (1.3) is a closed system for any ρ ∈ H , ρ = 0.
The property of irreducibility gives a simple criterion for deciding when a voice transform is 1-1 (see for example [5] 
G) will be unitary. This is a consequence of the following theorem (see [4, 5] ): 
(1.5)
An important consequence of this theorem is the following reproducing formula: if we choose a non-zero g ∈ H 2 such that C g
Suppose that the set of analyzing vectors:
and let define
(1.8)
Denote by H 1 * the dual of H 1 . Then the reproducing formula (1.6) can be extended for f ∈ H 1 * and g ∈ A with C g 2 = 1:
(1.9)
Note that the integral operator on the left-hand side is a convolution operator on G. (1.10) and this is independent of the choice of g ∈ A.
At the same time it is defined an appropriate sequence space
(1.11)
The above convolution operator (which is the identity on S) can be approximated by a discrete operator, similar to a Riemann sum using the so-called bounded uniform partition of unity. 
( 1.12) In order to approximate by discrete sum V g f let write the reproducing formula
as convolution operator on G as follows F = V g f , and F = F * V g g. Define the operators T F = F * V g g and T Ψ on Y associated to a particular bounded uniform partition of unity Ψ , by [1] .) For any g ∈ A \ {0}, normalized by C g 2 = 1, there exist a small neighborhood Q of identity and a constant C 0 (both only dependent of g), such that for any collection of points {x i } ⊂ G which is Q -dense and V -separated and any bounded uniform partition of unity Ψ associated to {x i } any f ∈ H 1 can be written
Theorem B. (See
where the sum is absolutely convergent in
Thus this gives an atomic decomposition of f ∈ H 1 with atoms U x i g which can be seen as generalizations of the frames to Banach spaces, other than Hilbert spaces.
The voice transform generated by a representation of the Blaschke group on the weighted Bergman spaces

The weighted Bergman spaces A p α
In this section we summarize the basic results connected to the weighted Bergman spaces (see [7] [8] [9] 
α is a Hilbert space with the scalar product
In the special case when α = 0, A 2 = A 2 0 is the so-called Bergman space (see [7, 8] ). For 0 < p < ∞ and −1 < α < ∞ the
From this it follows that the point-evaluation map is a bounded linear functional on A p α , and the norm convergence in A p α implies the locally uniform convergence on D.
The weighted Bergman kernel is given by
and the corresponding weighted Bergman projection is defined by
is an orthogonal projection operator, which satisfies P α f = f for f ∈ A 2 α and is a pointwise formula. The projection operator can be extended to L
and the integral converges uniformly in z in every compact subset of D (see [8, p. 6] ).
Theorem C. (See [8] .) For any −1 < α < +∞ and any real β, let
(2.1.6)
Then we have the following estimates:
β<0,
The Blaschke group
Let us denote by
the so-called Blaschke functions, where 
It can be shown that this integral is invariant under the inverse transformation a → a −1 , so this group is unimodular.
The representation of Blaschke group on the Hilbert space A
In [10, 11] the voice transform induced by a representation of the Blaschke group on the weighted Bergman spaces was studied. We summarize the basic properties of this special voice transform which we will need. Let consider the following set of functions 
It can be proved that for all α 0, U α a (a ∈ B) is a unitary representation of the group B on the Hilbert space A 2 α which is irreducible.
The representation has the following explicit form
and the unitarity means that
It is simpler to take the expression of the representation for a −1 ∈ B, correspondingly it is easier to study the voice transform
From the general theory (see [5, 4] ) it follows that: the voice transform generated by representation U a (a ∈ B) is one to one. The function V ρ f is continuous and bounded on B. α such that g = 0 and C g = 1 the following reproducing formula is valid:
New results
In this section we show that in the Blaschke group there exist right bounded uniform partitions of the unity, we will study the integrability of the voice transform given by (2.3.5). It turns out that the constant function f = 1 and every function from the minimal Möbius invariant space B 1 satisfies the integrability condition. It is shown that in the case of the weighted Bergman spaces, where the weight is generated by α > 0, the general theory of atomic decomposition can be applied and in this way we can fide new atoms for these spaces.
Bounded uniform partition on Blaschke group
As we have seen before in the unified approach of the atomic decomposition the Q -density, the V -separated property and the bounded uniform partitions of the unity are the basic starting points.
Our aim is to show that in the Blaschke group there exist Q -dense V -separated sequences. As we will see it is easier to show the Q -density from right i.e., there is a sequence (x i ) i∈N in B such that Q x i = B, and separated from right (for some compact neighborhood V of the unity we have V x j ∩ V x j = ∅, j = i) and there exist also bounded uniform partitions of the unity.
The description of the Q -density from the left (as it is given in Definition 1.1) in general it is not same with the Qdensity from right, which is the case when a group is IN-group.
A group G is an IN-group if there exists a compact neighborhood of the unity which is invariant under all inner automorphisms. Our conjecture is that the Blaschke group is not an IN-group.
Recall that the hyperbolic distance of two points from the unit disc is given by 
We shall consider the set of Q -bounded uniform partitions of unity from right ( Q -RBUPUs) as a net directed by inclusion of the associated neighborhoods, and write Ψ → ∞ if these neighborhoods run trough a neighborhood base of identity. In the general theory of atomic decomposition it is used the Q -density from the left, this is the reason why in Section 3.3 we will make a small modification in the discretizing operator which corresponds to the Q -density from the right in order to obtain atomic decomposition in the weighted Bergman spaces.
New properties of the voice transform of the Blaschke group
We observe that the voice transform of the Blaschke group generated by the representation of this group on the weighted Bergman space A 2 α given by formula (2.3.5) can be expressed by the weighted Bergman projection operator in the following way:
First we will study the integrability of the voice transform, i.e. we show that there exist an element g ∈ A 2 α , g = 0 such that Proof. Let consider g = 1 ∈ A 2 α , using (3.2.1) we get:
Thus we have that
From Theorem A and (3.2.3) it follows that the value of the constant C in Theorem A for the voice transform of the Blaschke group given by (3.2.1) is √ π/(α + 1).
We will show that the integrability condition is also satisfied by every g from the minimal Möbius invariant space of analytic functions (see [12, 13] ), denoted by B 1 , which contains exactly the analytic functions on the unit disc which admit the representation 
Due to Theorem C, when |b|
From this it follows that
From now on we choose the parameter function g always from the space B 1 ∪ {1}, we also restrict the domain of the definition of the voice transform for a = (b, 1) ∈ B. We show that the voice transform V g f can be defined not only for f belonging to A 2 α but under some assumptions on the parameters V g f has sense for f ∈ A p β , and we will study some growth properties of the voice transform. 
where F 1 (b) ∈ A p β , and
(3.2.10)
. This follows immediately from the following inequality:
Using Theorem D, we obtain that if −1 < α, β < +∞, 1 p and (β + 1) < (α + 1)p, then P α is a bounded projection from 
is well defined. If we consider a = (b, 1) and denote by
we have (see [9] ) 
The next theorem gives information about the set 
Application of the Feichtinger-Gröchenig theory
Now we are ready to apply the general theory of Feichtinger and Gröchenig to obtain atomic decompositions in weighted Bergman spaces. From this result, as a special case, we reobtain some well-known atomic decompositions in the weighted Bergman spaces, but also we get new atomic decompositions for this spaces. As we have mentioned earlier in the Blaschke group it is easier to give Q -RBUPU, it is more convenient to compute the voice transform given by (2.3.5) in a −1 ∈ B, also the reproducing formula (2.3.7), taking into account that the Blaschke group is unimodular, can be written as follows 
and 
which is composed of a coefficients mapping There is valid also the analogue of Lemma 4.5 from [1] the only differences in the proof arise because of Q -RBUPU. Proof. The proof follows the steps of the proof of Lemma 4.5 from [1], the only difference occurs when we decompose the integral over the group using the R-BUPUs. For a given F ∈ L 1 (B) we can give the following estimate: Now, taking in consideration that 
